INTRODUCTION
Meningitis is inflammation of the protective membranes covering the brain and spinal cord and can be lifethreatening condition in some cases [1] . Meningitis is an endemic disease in Egypt [2] . It is prevalent in developing countries, due to low socioeconomic conditions, with endemicity rate of 1.5/100,000 and 20/100,000 population in the developed and developing countries, respectively [3, 4] . Worldwide, 1 million cases are observed yearly out of which; 170000 are life-threatening [5] . Ten percent of survivors have disabled neurologic sequelae or other complication [6] .
Prevention, prompt diagnosis, and appropriate treatment of meningitis are mandatory for good outcome and to reduce mortality and long-term morbidity [7] . The main three diagnostic symptoms include neck stiffness, acute onset of high fever and mental status change or a headache, although these manifestations account for about 45% of the cases of bacterial meningitis [8] . The examination of cerebrospinal fluid (CSF) is the cornerstone of diagnosis for suspected meningitis cases and overestimated risk for cerebral herniation should not delay the lumbar puncture [9] .
Worldwide, bacterial meningitis is mainly due to Streptococcus pneumonia, Neisseria meningitidis, and Haemophilus influenza type b, however, over the last decades, changes in the distribution of the causative agents and the affected age groups have been noticed in different areas, due to the implementation of immunization programs with polysaccharide vaccines [10] . Its incidence declined by 31% between the year 1998 and 2007 with the availability of immunizations for Neisseria meningitides and Streptococcus pneumonia, but there are still at least 4,000 cases a year, including about 500 that are fata [11] . The incidence and case-fatality rates for bacterial meningitis vary by region, country, pathogen, and age group and without treatment, the fatality rate can be 70%, and 1 in 5 survivors may have permanent sequelae [12] . Bacterial meningitis is diagnosed mainly by positive CSF culture, but the antimicrobial intake before the culture can lead to a negative result [1] .
Recently in Egypt, the main cause of bacterial meningitis was pneumococcal meningitis, which reflects epidemiological changes in the disease [13,14], because Neisseria meningitides was the common cause for a long time [15] . The initial antibiotic treatment of acute bacterial meningitis is usually empiric while studying the epidemiology of bacterial meningitis in a certain community can lead to the best therapeutic option [16, 17] . Aseptic meningitis refers to meningitis cases with a negative CSF bacterial culture and usually caused by viruses [18] . It is a mild illness and needs no treatment but in some cases can be lifethreatening. Pyrexia and headache are more common in aseptic meningitis than in bacterial meningitis cases [19] .
Zagazig is the capital city of Al Sharqia Governorate, the 3 rd most populous governorates in Egypt and with poverty rates more than 60% [20] , and served by Zagazig Fever Hospital (ZFH). Therefore, this study aimed to determine the frequency and clinical presentations of the meningitis cases in ZFH (2016-2017) to put recommendations to assist in improving the preventive and management measurements for meningitis.
PATIENTS AND METHODS
A cross-section study during a period of one year from September 2016 to September 2017 included 70 meningitis patients in ZFH. 
Ethical considerations:
A review board of Tropical Medicine Department of Zagazig University approved the protocol in concordance with the Medical Association Code of Ethics (declaration of Helsinki). The data were collected after written informed consent from all participants.
Statistical Analysis :
All the data were analyzed using SPSS 20.0 for Windows (SPSS Inc., Chicago, IL, USA) & MedCalc 13 for windows (Med Calc Software, Ostend, Belgium). Continuous quantitative variables e.g., age were summarized using expressed as mean, median, slandered deviation (SD) and range and qualitative data categorical qualitative variables; were expressed as absolute frequencies (number) and relative frequencies (percentage). Independent samples Student's t-test was used to compare two groups of normally distributed data while the Mann-Whitney U test was used for non-normally distributed data. Categorical results were compared by Chi-square test once applicable. Correlation between variables was done using correlation coefficient (r). Odds Ratio was used for evaluating the probability of various variables in predicting mortality in a case of meningitis for all above-mentioned Statistical tests done, the threshold of significance is fixed at 5%level (pvalue). A p value of < 0.05 indicates a significant result.
RESULTS
This study included a total of 70 meningitisdiagnosed cases in one year in ZFH with a median age of 26. According to the results of CSF culture, the patients were classified into two groups; aseptic meningitis group (A) included sixty-one patients (87.1%) with negative CSF bacterial culture, and bacterial meningitis group (B) included nine patients (12.9%) with positive CSF bacterial culture and the most common infectious agent in the positive culture cases was Neisseria meningitides (7.1%) (Figure 2. ).
The majority of diagnosed cases were males (57.1%) aged mostly less than ten years or more than 40 years. The death rate was 11.4% and 75.8% of cases completely improved (Table 2) . Furthermore, table.2 illustrates the comparison of various characteristics and patient parameters between aseptic meningitis and bacterial meningitis patients (group A and group B), it showed that aseptic meningitis occurred more in young children, while, bacterial meningitis occurred equally in both young children and old adults. CSF analysis of the studied cases showed that the turbid high tension CSF was significantly prevalent in culture positive cases (66.7%), while a clear high tension CSF was significantly prevalent in culture-negative cases (37%). The median admission days was significantly higher in group B (12 days) compared to group A (9 days). All bacterial meningitis cases (group B) had no history of antibiotic use before admission; on the contrary, almost all cases of aseptic meningitis (58 cases) had a significant positive history of antibiotic use ( Table 2) . The blood total leukocyte count (TLC) of the studied patients ranged from 1.5 (x10 3 cells/ul) to 27.5 (x10 3 cells /ul) with median 13 (x10 3 cells/ul) ( Table 3) . Table ( 4) showed that significant predictors of mortality in our study were chronic diseases, age over fifty years old, coma, and low CSF glucose level. Among 15 patients who underwent a head CT scan prior to the LP, three cases had abnormal CT scan suggestive for raised intracranial pressure and were transferred for further neurosurgery evaluation in Zagazig University Hospital. [24] . † x 2 = Chi-square test., † † r = Correlation coefficient, † † † P of Mann-Whitney u test, † † † † OR = Odds ratio, * P < 0.05 is significant. P = Level of significance In our study, the meningitis patients with a positive history of antibiotic use before the diagnosis had a lower risk of death than those without a history of antibiotic use before the diagnosis, so we emphasize on starting antibiotic therapy in suspected cases even if the lumbar puncture cannot be done or head CT will be delayed [37] . The patients with no history of previous head trauma were more liable to die than those with a positive history, and this may be attributed to the low number of admitted cases with a history of previous head trauma (10% The ZFH is a major hospital in Al Sharkia governorate so; this sample can be a representative to the whole governorate. In addition, it is a period cross-sectional study, and not a record of base data, therefore, it is accurate data without missing cases.
P r e v i o u s a t t a c k R a s h B u l g i n g A n t e r i o r f o n t a n e l B r u d z i n s k i ' s s i g n K e r n i g ' s s i g n N e c k r i g i d i t y A n t i b i o t i c u s e
Limitations: it was a single institution crosssectional study and thus may be unrepresentative of meningitis cases in the general population, and most cases had a history of antibiotic use (partially treated meningitis), which resulted in fewer positive results for CSF culture. Furthermore; unavailability of PCR in ZFH which can add value in the identification of the pathogen, particularly in patients with negative CSF culture and history of antibiotic use before admission.
CONCLUSION:
Meningitis is a real health problem in Al Sharkia governorate; Neisseria meningitis was the most common cause of septic meningitis. Health authorities in Sharkia governorate should focus their preventive efforts on the age group <10 years and then the age group >40 years. They should immunize all primary school and kindergarten children by meningococcal vaccine regularly every year before winter and overcome crowding in classrooms.
RECOMMENDATION :
Starting antibiotic therapy in suspected cases, even if the lumbar puncture cannot be done or head CT will be delayed, improves the meningitis cases prognosis. Further multi-center studies about the causes of epidemiological changes of the disease causative agents.
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